This paper is dedicated to the global well-posedness issue of the incompressible Oldroyd-B model in the whole space R d with d 2. It is shown that this set of equations admits a unique global solution in a certain critical L p -type Besov space provided that the initial data, but not necessarily the coupling parameter, is small enough. As a consequence, even through the coupling effect between the equations of velocity u and the symmetric tensor of constrains τ is not small, one may construct the unique global solution to the Oldroyd-B model for a class of large highly oscillating initial velocity. The proof relies on the estimates of the linearized systems of (u, τ ) and (u, Pdivτ ) which may be of interest for future works. This result extends the work by Chemin and Masmoudi (SIAM J Math Anal 33: 2001) to the non-small coupling parameter case.
Introduction
Incompressible fluids with constant density are governed by the following equations of conservation of momentum and of mass
where u, σ are the velocity and stress tensor, respectively. Moreover, σ can be decomposed into −Π Id + τ , where τ is the tangential part of the stress tensor and −Π Id is the normal part. Here Π denotes the pressure which is the Lagrange multiplier for the divergence condition, and Id is the identity tensor. In this paper, we focus on a prototypical model for viscoelastic fluids, the so called Oldroyd-B model [36] , which obeys the constitutive law of differential type
,
are the deformation tensor and the vorticity tensor, respectively. Moreover, η is the total viscosity of the fluid, λ > 0 is the relaxation time, and μ is the retardation time with 0 < μ < λ.
The symmetric tensor of constrains τ could be decomposed into the Newtonian part τ N and the elastic part τ e . More precisely, let where η e = η − η s is the polymer viscosity. Denoting τ e by τ from now on, from (1.3)-(1.4), we rewrite (1.1) and (1.2) in the form
( 1.5) For more explanation of the modeling, see [38] and references therein.
Next, we reduce the system (1.5) by using dimensionless variables. Set
where stars are attached to dimensional variables, and U 0 and L 0 represent a typical velocity and a typical length of the flow. We define the Reynolds number Re, Weissenberg number We, and coupling parameter ω by
Clearly, 0 < ω < 1, and for T > 0, the dimensionless system (1.
(1.6) Some of the previous global well-posedness results in this direction can be summarized as follows.
